The participants, both intervention group and control group, were primipara pregnant women attending a birth center. Intervention group primiparas attended a maternity class held in the birth center from one to four times, and agreed to attend one extra session of class. The control group were primiparas who attended (or planned to attend) the usual four sessions held by the birth center. To avoid information exchange and prevent any feelings of unequal support between intervention and control groups, intervention and nonintervention periods were alternated: intervention group members were recruited from the Abstract Background: Most first parents experience childbirth with little preparation for child-rearing after birth. However, after childbirth, parents often have a hard time coping with night-time feeding or baby's crying. This study seeks to evaluate the effects of an intervention class providing parenting support during pregnancy. The program focuses on mother-infant interaction.
Introduction
Maternal support during pregnancy often focuses solely on preparation for childbirth. Therefore, most first parents experience childbirth with little preparation for child-rearing after birth. However, after childbirth, parents often have a hard time coping with night-time feeding or baby's crying; mothers feel more stress and difficulty than expected. Parent-baby relationships affect later child development, especially social-emotional development and cognitive development [1] . Recognizing infant signs and how to respond to them creates successful mother-infant interactions that bring advantage to both mother and infant.
Research indicates many positive effects of intervention both before and after delivery. Antenatal and postnatal intervention promotes the Mother-infant relationship and prevents postnatal depression [2] . Systematic review of parenting interventions shows effectiveness of improving the relationship between mothers and their preterm infants [3] .
Attachment intervention and teaching mothers about state modulation are quite effective [4] [5] [6] , as is intervention to promote mother-infant interaction and teach mothers state modulation in preterm infants [7] [8] [9] [10] . Kusanagi's intervention takes place in the hospital in the Neonatal Intensive Care Unit before discharge; Kang's intervention is both in hospital and at home after discharge; and other interventions are after discharge and home visits. However, as most researchers start intervention after delivery, there is little prenatal couple intervention research on enhancing parent-child interaction [11, 12] . February-March sessions; control group members were recruited from the April-May and September-October sessions. Control group members received no information about additional classes and were only asked to answer questionnaires.
Procedure
An early intervention parenting support class was offered as an additional class session to maternity classes scheduled to meet for four sessions. A total of 13 primipara pregnant women participated in the extra session during 3 administrations of the maternity class's extra session sequence. The intervention group answered questionnaires containing the same contents before and after the additional class and an evaluation form. The purpose of the research was explained to the control group, and members were asked to answer the questionnaire in the third or fourth regular maternity class. Mothers in both groups were also asked to complete a postnatal questionnaire during the one-month check-up at the birth center, and to mail it back to the researcher.
Intervention class programs
The two instructors for the additional class were qualified and licensed midwives, trained and licensed in NCAST (Nursing Child Assessment Satellite Training), which provides a mother-infant interaction assessment tool. The additional maternity class took ninety minutes. The class used a small-group, participatory style. The intervention class program was composed of six elements. 1. Self-introduction: Name, gestational age, any information that participants want to share to understand each other reciprocally.
Fetal development:
Fetus uses sensory organs, becomes light sensitive, listens to outside world sounds, feels comfortable in the amniotic fluid, sucks fingers, and urinates. Fetuses are able to hear music, mother's and father's voices. Participants discussed their experience of fetal movement or response to talking and hearing sounds.
3. Mother-newborn interaction shortly after birth: We showed a part of the DVD Mother's Enjoyable Communication with Her Baby [13] to the participants: A few hours after birth the baby appears to respond to mother's talking, turns her/his head toward mother, and vocalizes to the mother. The baby reacts to an old children's song sung to the baby during pregnancy. The baby enjoys conversation.
Baby's sleeping and waking states:
We demonstrated the 6 states [14, 15] , characteristics of sleeping and waking states, activities caregivers can carry out in each state, and demonstrated which state is most suitable for feeding or interacting.
Baby's self-regulation:
We made and used a booklet to teach statemodulation techniques [14, 16] . We taught a variety of methods to awaken sleepy babies, how a baby soothes herself/himself, and how mothers can help their babies and how to understand the newborn's ability to develop self-regulating behaviors, for example, sucking behaviors and self-soothing strategies.
Infant cues:
We taught infant engagement/disengagement cues by showing pictures of infant cues based on the NCAST teaching materials, Baby Cues [17] . And we showed and discussed babies' communication cues and verbal and non-verbal behaviors that communicate wants and needs. 
Measures

Prenatal/Maternal Attachment
The prenatal attachment inventory (PAI) was developed by Muller [18] ; the Japanese version (PAI-J) was revised and standardized for Japanese samples by Ohmura. This scale has 21 items, rated on a four-point Likert scale, and has proven reliability and validity. The reliability coefficient of the PAI-J is Cronbach's α=0.89. Higher scores indicate higher attachment to the fetus.
The maternal attachment inventory (MAI) was also developed by Muller [19] , and the Japanese version (MAI-J) was revised and standardized for Japanese samples by Ohmura. This scale has 26 items, rated on a four-point Likert scale, and has proven reliability and validity [20] . The reliability coefficient of the MAI-J is Cronbach's α=0.932. This scale was used after birth. Higher scores indicate higher attachment to the baby.
Nurturance
Nurturance was conceptualized by Fogel, Melson [21] ; cooperative researcher Kojima disseminated the concept in Japan [22] . Nurturance is fostering someone; it is a quality possessed by all people, from children to adults, and includes a life-span developmental aspect. The nurturance scale was developed by Kurumisawa [23] and has 25 items, comprising four subscales: empathy, skill, preparedness, nonacceptance. Each subscale total is analyzed independently.
Postnatal depressive symptoms
Postnatal depressive symptoms were measured using the Edinburgh Postnatal Depression Scale (EPDS) [24, 25] . The EPDS is a screening test for postnatal depression developed in the UK. It is widely used, and comprises 10 items based on a Likert Scale from 0-3, higher scores indicating more depressive. The Japanese EPDS has been confirmed as a valid and reliable screening tool [26] . The cut-off point in Japan is 9; over 9 is considered to be a high score.
Ethical considerations
This study was approved by the Tokyo Metropolitan University Faculty of Health Sciences safety ethics committee. Participants were informed by explanation and document about the following points: aim and outline of the study; voluntary participation and/or withdrawal; protection of their privacy; handling and disposal of data; and that refusal was irrelevant to medical treatment and midwifery care. Informed consent was then obtained. Figure 1 presents the timing of measurements. In the intervention group, one participant during pregnancy was excluded after the intervention class because obstetric abnormality made her unavailable for post-delivery questionnaires. Finally, a total of 12 subjects remained in each group. Table 1 shows characteristics of participants. Gestational age at Time 1 was earlier in the intervention group than in the control group. "Experience of taking care of a child" meant caring for a younger sibling or other relative, a friend's children, and/or working as a childcare worker.
Results
Characteristics of participants
Evaluation of intervention class
Nine participants in the intervention class answered "very satisfied", three "satisfied", one "a little satisfied" with the class. Regarding ease of understanding, eleven reported "very easy to understand", and two "almost easy to understand". Table 2 shows pregnancy and delivery data. In the type of delivery, one participant in the intervention group had Caesarean section delivery in the hospital. The participant reporting 'Not satisfied' during pregnancy in the control group said she regretted the heightened concentration on exercise and quality of life. The woman in the control group who answered 'Not satisfied' with childbirth was taken from the birth center to the hospital during delivery but had vaginal delivery. Table 4 presents PAI-J, MAI-J, Attachment, Nurturance, and EPDS scores at Time 1 and Time 3 in both groups. In both groups the Nurturance subscales and EPDS showed no significant differences.
Pregnancy and delivery data
Changes before and after intervention
Attachment, Nurturance, and EPDS in both groups
Discussion
There is no difference in Time1 baseline data between the intervention group and control group, nor differences in MAI and EPDS scores at Time 3. However, the PAI score increased significantly between baseline (Time 1) and intervention class (Time 2) in the intervention group. Acceptance also increased for the intervention group between Time 1 and Time 2.
The mother interacts with the fetus and creates a relationship during pregnancy [27] . This prenatal attachment is promoted by feeling fetal movement and gestational growth [28] , and by watching images of the fetus through obstetric ultrasonography [29, 30] . The development of a successful mother-child relationship is assumed to influence the later parent-child relationship and particularly benefits children [28] . Although the increased prenatal attachment before and after the intervention class was a short-term effect, transient rising scores could indicate effectiveness of intervention and be used to assess intervention. PAI scores during pregnancy correlate to MAI scores after delivery [31, 32] , and prenatal attachment predicts mother-child relationships in the postnatal period. How much prenatal attachment can be promoted during pregnancy could be significant.
Of the four nurturance subscales, acceptance increased, indicating skill and attitude toward raising children improved. Usually as pregnancy progresses primiparas' nurturance score decrease. This is accounted for by anxiety about childbirth and child rearing, lowering primiparas' confidence about raising children. Like nurturance preventing this decrease in confidence leads to positive child rearing after birth. Therefore, increasing nurturance by intervention classes is effective.
However, maternal attachment and postnatal depression scales at one month after birth show no difference in either group, so there is no long-term effect. Increasing frequency of measurements of prenatal attachment and nurturance during pregnancy, implementation of multiple interventions and exploration of long-term effects are future challenges. 
Conclusion
To carry out this study, we conducted an intervention class focused on the mother-infant interaction during pregnancy, and evaluated a number of factors influencing maternal attachment before and after intervention, and postnatally. The findings were as follows. There were no differences in baseline (Time1) data between intervention group and control group, no differences in MAI and EPDS scores postnatally (Time 3). However, the PAI score increased significantly in the intervention group after the intervention class (Time 2), and acceptance also increased for the intervention group between Time 1 Table 3 : Changes before and after intervention (N=13). SD: standard deviation; Wilcoxon signed rank test; *P<0.05 PAI-J: Parental Attachment Inventory-Japan and Time 2. Results suggest the early intervention parenting support class enhances attachment to the baby and acceptance in the short term, but there is no long-term effect.
